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(54) ORGANIC LIGHT-EMITTING MATERIAL, DISPLAY MATERIAL USING THE SAME AND 
METHOD FOR MANUFACTURING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a full-color display material, in a large display screen 
with a high quality and high function at a low cost by using an organic light- emitting material 
which conventionally has been considered that it could not reproduce the shape precisely nor 
pattern with the evenness of the film thickness. 

SOLUTION: An organic light-emitting layer of an organic EL full-color display material using 
organic light-emitting elements is formed by the offsetting printing using an organic light- 
emitting material whose physical properties, such as viscosity are adjusted so that an organic 
light-emitting layer can be formed by the offsetting printing. 
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ORGANIC LIGHT-EMITTING MATERIAL, DISPLAY MATERIAL USING 
THE SAME AND METHOD FOR MANUFACTURING 



[Claim(s)] 

[Claim 1] Organic luminescent material characterized by having the physical properties 
which can form the organic luminous layer which is the material which forms the organic 
luminous layer of organic EL full color display object using the organic light emitting 
device, and has the luminescent color corresponding to the pixel of red, green, or blue 
by the offset-printing method. 

[Claim 2] Organic luminescent material according to claim 1 characterized by viscosity 
being 100cp-60000cp. 

[Claim 3] Organic luminescent material according to claim 1 or 2 to which the boiling 
point is characterized by adding a solvent 70 degrees C or more. 

[Claim 4] Organic luminescent material according to claim 1 to 3 characterized by a 
rheology property being thixotropic. 

[Claim 5] Organic EL full color display object characterized by forming the organic 
luminous layer which has red, green, and the luminescent color corresponding to each 
blue pixel in organic EL full color display object using the organic light emitting device 
using an organic luminescent material according to claim 1 to 4. 

[Claim 6] Organic EL full color display object according to claim 5 by which it is 
having-simple matrix wiring structure which formed lower wiring in substrate, formed 
hole-injection layer on it, formed aforementioned organic luminous layer on it, and 
formed upper wiring on it characterized. 

[Claim 7] The manufacture method of organic EL full color display object characterized 
by forming the organic luminous layer which has red, green, and the luminescent color 
corresponding to each blue pixel by the offset-printing method of transferring an 
organic luminescent material to the substrate of a sheet after the stage on which a 
blanket cylinder, a substrate, and intaglio printing are put synchronizing in the 
manufacture method of organic EL full color display object using the organic light 
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emitting device and making a silicon blanket receive an organic luminescent material 
from intaglio printing. 

[Claim 8] The manufacture method of organic EL full color display object according to 
claim 7 characterized by using an organic luminescent material according to claim 1 to 4 
as the aforementioned organic luminescent material. 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] organic EL full color display 
whose this invention can apply an offset -printing method - it is related with 
an organic luminescent material, organic EL full color display object using it, 
and its manufacture method of the body and its function 
[0002] 

[Description of the Prior Art] An organic light emitting device (organic EL 
element) is an element made to emit light using discharge (fluorescence and 
phosphorescence) of the light at the time of having the composition which 
sandwiched the thin film containing a fluorescence nature organic compound 
by cathode and the anode plate, making an exciton (exciton) generate by 
making an electron and an electron hole (hole) pour in and recombine with the 
aforementioned thin film, and this exciton deactivating. 

[0003] The feature of this organic EL element is that field luminescence of 
high brightness ofcd [ of about / 100-100000 lira ] two is possible at the low 
battery not more than 10V, and luminescence to red is possible since blue by 
choosing the kind of fluorescent substance. 

[0004] The organic EL element attracts attention as what realizes a cheap 
large area full color display device (an electronic-intelligence communication 
society technical report, the 89th volume, No. 106, 49 ** 1 JI, 1989). According 
to the report, the organic coloring matter which emits strong fluorescence was 
used for the luminous layer, and bright luminescence of blue, green, and red 
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has been obtained, this having emitted strong fluorescence by the shape of a 
thin film, and having used the organic coloring matter with few pinhole 
defects - it is - high - it is thought that the brightness full color display was 
realizable 

[0005] furthermore, the thin film layer to which the component of an organic 
luminous layer becomes JP,5-78655,A from the mixture of an organic charge 
material and an organic luminescent material - preparing - concentration 
quenching preventing - the selection width of face of luminescent material 
extending - high - the purport used as a brightness full color element is 
proposed 

[0006] Moreover, although the indication of the actual manufacture method or 
the manufacture method according [ in / JP,3-269995,A / method / the 
composition and the manufacture method / of a full color display panel / 
especially ] to printing is carried out, there is no detailed indication, and high 
definition patterning required for a full color display panel is difficult. 
Furthermore, in JP, 10- 12377, A, although the indication of the manufacture 
method by the ink jet is carried out, by the highly minute pattern by the ink 
jet, membrane formation of uniform thickness is difficult and control of a 
pattern configuration is difficult. 
[0007] 

[Problem(s) to be Solved by the Invention] The organic thin film EL element 
using the above-mentioned organic coloring matter shows luminescence of 
blue, green, and red. However, in order to realize a full color display object as 
known well, it is necessary to arrange the organic luminous layer which emits 
light in the three primary colors for every pixel. 

[0008] Conventionally, technology which carries out patterning of the organic 
luminous layer was made very difficult. A cause is the point that the surface of 
metal of one of reflector material is unstable, and the patterning precision of 
vacuum evaporationo does not come out. The 2nd is the point that polymer or 
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the precursor which form a hole-injection layer and an organic luminous layer 
do not have resistance to patterning processes, such as photo lithography. 
Furthermore, by patterning by printing, it was hard to come out of patterning 
precision, and by patterning by the ink jet, it was hard to come out of 
thickness precision, and there was a trouble that configuration control was 
difficultly mixed with the next pixel. 

[0009] this invention solves a technical problem which was mentioned above, 
and the purpose is in offering an organic luminescent material which can 
carry out patterning of the organic luminous layer uniformly with high 
definition for every coloring matter with an offset-printing method, and 
offering still more highly efficient organic EL full color display object and its 
manufacture method. 
[0010] 

[Means for Solving the Problem] The composition of this invention 
accomplished that the above-mentioned purpose should be attained is as 
follows. 

[00 11] That is, an organic luminescent material of this invention is a material 
which forms the organic luminous layer of organic EL full color display object 
which used the organic light emitting device, and is characterized by having 
the physical properties which can form the organic luminous layer which has 
the luminescent color corresponding to the pixel of red, green, or blue by the 
offset-printing method. 

[0012] Preferably, viscosity is 100cp-60000cp, a solvent 70 degrees C or more 
is added for the boiling point, and an organic luminescent material of the 
above-mentioned this invention has a thixotropic rheology property. 
[0013] Moreover, organic EL full color display object of this invention is 
characterized by forming the organic luminous layer which has red, green, 
and the luminescent color corresponding to each blue pixel using an organic 
luminescent material of the above-mentioned this invention. 
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[0014] Moreover, the manufacture method of organic EL full color display 
object of this invention After the stage on which a blanket cylinder, a 
substrate, and intaglio printing are put having synchronized and making a 
silicon blanket receive an organic luminescent material from intaglio printing, 
It is characterized by forming the organic luminous layer which has red, green, 
and the luminescent color corresponding to each blue pixel by the 
offset-printing method of transferring an organic luminescent material to the 
substrate of a sheet, and is characterized by using an organic luminescent 
material of the above-mentioned this invention as this organic luminescent 
material. 

[0015] this invention realizes highly efficient organic EL full color display 
object which, in short, has wiring structures, such as the so-called simple 
matrix type or an active-matrix type, if it is in an active-matrix type organic 
EL full color display object as shown in drawing 3 , on the signal line 301 
formed on the substrate, the gate line 302, the pixel electrode 303, and TFT 
304, is carrying out the patterning application of red and the organic green 
and blue luminescent material 305,306,307 with offset printing, and realizes a 
full color display. 
[0016] 

[Embodiments of the Invention] Hereafter, the suitable operation gestalt of 
this invention is explained. 

[0017] (Organic luminescent material) As an organic luminescent material of 
each color A quinolinol system metal complex, a benzo quinolinol system 
metal complex, a benzo oxazole system metal complex, Phthalocyanines, poly 
FERIN, an azomethine system metal complex, a phenanthroline europium 
complex, Styryl and a JISUCHIRIRU compound, a pyrene, rubrene, a 
coronene, a chrysene, Condensation aromatic compounds, such as a diphenyl 
anthracene, and OKISA diazoles Although pi conjugated-system compounds, 
such as hetero condensed-ring compounds, such as hetero aromatic 
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compounds, such as thiadiazole and triazoles, Quinacridones, and coumarins, 
a polyphenylene, the poly pyridine, the poly thiophene, poly full ONIREN, and 
a polyphenylene vinylene, etc. can be used It is not restricted to these. 
[0018] It prepares and the above-mentioned organic luminescent material is 
used so that it may have the physical properties which can form the organic 
luminous layer which has the luminescent color corresponding to the pixel of 
red, green, or blue by the offset -prin ting method. 

[0019] As viscosity of an organic luminescent material of each color, 
100cp-60000cp is desirable. In 100 or less cps, this oozes from a crevice at the 
time of restoration (inking and doctor ring) of the ink to intaglio printing in 
offset printing, without the ability fully performing restoration of ink, or after 
being received by the substrate after transferring to a blanket, it spreads. 
Moreover, in 60000 or more cps, when raking out from a crevice at the time of 
restoration Gnking and doctor ring) of the ink to intaglio printing in offset 
printing, without the ability fully performing restoration of ink or transferring 
to a blanket, while the ink in intaglio printing lengthens thread, a cohesive 
failure is carried out. Therefore, it is because it becomes impossible to 
reproduce the configuration of an intaglio printing pattern by these. 
[0020] Dryness of the ink received by dryness and the blanket of intaglio 
printing after restoration (inking and doctor ring) of the ink to intaglio 
printing [ in / offset printing / that the boiling point is less than 70 degrees C ] 
and printing as a solvent added to an organic luminescent material cannot 
deform the configuration of a pattern early, it cannot transfer to a blanket, or 
the ink transferred to the blanket cannot receive to a substrate. It is desirable 
that the boiling point is 70 degrees C or more. Then, toluene, a xylene, 
Ethylbenzene, a cymene, a chlorobenzene, a phenol, cresol, Substitution 
benzene, such as a nitrobenzene, DMF, DMAc, NMP, a diethanolamine, 
Ketones, such as nitrogen* containing compounds, such as a pyridine and a 
quinoline, MEK, MIBK, and a cyclohexanone Ester, such as butyl acetate, 
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amyl acetate, and an ethyl benzoate, ethylene glycol, Although polyhydric 
alcohol, such as a propylene glycol, an ethylene glycol monomethyl ether, and 
diethylene* glycol diethylether, the derivative of those, etc. can be used, it is 
not restricted to these. 

[0021] As thickness of an organic luminous layer, the thickness of about 
0.05-0.5 micrometers is required, and it is about 0.1-0.3 micrometers 
preferably. 

[0022] (Hole-injection layer) Although a polyvinyl carbazole and its derivative, 
the poly thiophene and its derivative, a polyphenylene and its derivative, a 
polyphenylene vinylene and its derivative, the polyolefine that has a triaryl 
amine skeleton, the poly acrylic, a polyarylate, a polycarbonate, polyester, a 
polyamide, polyurethane, a polyimide, etc. can be used as a hole-injection 
layer, it is not limited to these. 

[0023] (Offset press) Although the offset press is based on the proofreading 
printing machine of a sheet, what was improved so that precision might be 
improved by setup of printing-position precision or printing conditions rather 
than the common water-less lithography machine and intaglio -printing 
machine which are printed on paper is good. 

[0024] The formation method is briefly explained for the organic luminous 
layer by the offset press using drawing 4 . the inside of drawing 4 , and 401 - a 
printing stage and 402 -- intaglio printing and 403 - an ink (organic 
luminescent material) regurgitation machine and 404 - ink **** and 405 - a 
doctor blade and 406 for acceptance ink and 409, as for the printing stage 
move direction and 411, the direction of Blanc body rotation and 410 are [ the 
Blanc drum and 407 / a blanket and 408 / a printed substrate and 412 ] 
transition ink 

[0025] As shown in drawing 4 (a), the crevice of intaglio printing 402 is filled 
up with ink, the ink of an organic luminescent material being dropped at 
intaglio printing 402, and writing with a doctor blade 405, and when 
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contacting the blanket 407 and intaglio printing 402 which were stuck on the 
Blanc drum 406 by the fixed pressure, the ink with which intaglio printing 
402 was filled up is received on the front face of a blanket 407. And as shown 
in drawing 4 (b), this blanket 407 and the substrate 411 of organic EL display 
object which is a printed substrate are contacted with fixed printing pressure, 
and it prints by transferring ink to a substrate front face from a blanket front 
face. 
[0026] 

[Example] Hereafter, although the example of this invention is explained, this 
invention is not limited to these examples. 

[0027] (Example l) this example is an example which produced the 
active-matrix type organic EL full color display object as shown in drawing 3 . 
[0028] As shown in drawing 1 , after forming a signal line 109, the gate line 
110, and TFT 102 on the glass substrate 101, the ITO transparent pixel 
electrode 103 was formed. 

[0029] Next, the polyvinyl carbazole was coated as a hole-injection material, 
and the hole-injection layer 104 with a thickness of 0.1 micrometers was 
formed. 

[0030] Next, pattern printing of the organic luminescent material which colors 
red, green, and blue with the offset-printing equipment shown in drawing 4 
was carried out, and the coloring layers 105, 106, and 107 with a thickness of 
0.1 micrometers were formed. In red luminescent material, it is a 4 and 
4'-screw in a [3-(2-benzothiazolyl)-7-(diethylamino) coumarin] and blue 
luminescent material to a 4-(JISHIAMINO 

methylene)-2-methyl-6-(4-(hmethylaminostyryD-4H-pyran (DCM) and green 
luminescent material. -(2 and 2 t -diphenyl-ethynyl)- The molecular dispersion 
of the biphenyl (DSA) was carried out to the polyvinyl carbazole, respectively, 
and it was used, having 

[0031] Finally, the MgAg reflector 108 with a thickness of 0.1 0.3 micrometers 
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was formed by the vacuum deposition. Thereby, the full color organic EL 
display object of a direct viewing type was completed. 

[0032] (Example 2) this example is an example which produced the 
active-matrix type organic EL full color display object as shown in drawing 3 . 
[0033] As shown in drawing 2 , after forming a signal line 209, the gate line 
210, and TFT 202 on the glass substrate 201, the Alii reflective pixel 
electrode 203 was formed. 

[0034] Next, pattern printing of the luminescent material which colors red, 
green, and blue with the offset-printing equipment shown in drawing 4 was 
carried out, and the coloring layers 205, 206, and 207 with a thickness of 0.12 
micrometers were formed. It was made poly alkylation phenylenevinylene and 
green luminescent material at the polyphenylene vinylene, the molecular 
dispersion of the poly cyano substitution phenylenevinylene was made to blue 
luminescent material at the polyvinyl carbazole at red luminescent material, 
respectively, and it was used, having adjusted the dispersion liquid of viscosity 
120cp. 

[0035] Furthermore, the ITO transparent electrode 208 was formed by the 
vacuum deposition, and the element of an organic layer monolayer was 
created. Thereby, the full color organic EL display object of a direct viewing 
type was completed. 

[0036] (Example 3) Into hole-injection material, it considered as the green 
luminous layer by mixing both at an organic luminescent material using the 
polypheny! butyl silane, using a coumarin 6 as an organic luminous layer. 
Similarly, it mixed with hole-injection material, using DCM as an organic red 
luminescent material, and considered as the red luminous layer. Furthermore, 
it mixed with hole -injection material, using DAS as an organic blue 
luminescent material, and considered as the blue luminous layer. At this time, 
viscosity of an organic luminous layer solution was set to 700cps by making 
receiving-each solvent concentration 20%. 
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[0037] At the same process as an example 1 or an example 2, each luminous 
layer was printed with offset-printing equipment, and the active matrix type 
organic EL display voxel child was created. Thereby, the full color organic EL 
display object of a direct viewing type was completed. 

[0038] (Example 4) The active matrix type organic EL display voxel child was 
created like the example 3. Thereby, the full color organic EL display object of 
a direct viewing type was completed. However, the xylene (boiling point of 
about 140 degrees C) was used as a solvent of an organic luminescent material. 
Consequently, printing of 500 continuation was attained and the property 
with all 500 equivalent sheets was acquired. 

[0039] (Example 5) The active matrix type organic EL display voxel child was 
created like the example 3. Thereby, the full color organic EL display object of 
a direct viewing type was completed. However, the thixo tropic property was 
given using the polycarbonate (weight average molecular weight 50000) which 
replaces with hole-injection material and has a triphenylamine skeleton as a 
charge pouring material. Consequently, printing whose dispersion of element 
thickness is 0.1micrometer**0.003micrometer was attained, and the full color 
organic EL display object with little luminescence unevenness between 
elements was acquired. 

[0040] (Example 6) this example is an example which produced organic EL 
full color display object which has simple matrix wiring structure. 
[0041] As shown in drawing 5 , two or more transparent lower wiring 502 was 
formed in the front face of a glass substrate 501 by ITO, and the black stripe 
503 was formed in these gaps. Moreover, the alkylation poly thiophene was 
coated as a hole-injection material, and the hole -injection layer 508 of 0.07 
micrometers of thickness was formed. 

[0042] Next, pattern printing of the organic coloring material which colors red, 
green, and blue with the offset-printing equipment shown in drawing 4 was 
carried out, and the organic luminous layers 504, 505, and 506 with a 
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thickness of 0.07 micrometers were formed. It was made poly alkoxy 
substitution phenylenevinylene at poly alkylation phenylenevinylene and 
green luminescent material, the molecular dispersion of the poly alkylation 
phenylenevinylene was made to blue luminescent material at the polyvinyl 
carbazole at red luminescent material, respectively, and it was used, having 
adjusted the dispersion liquid of viscosity 120cp. 

[0043] Finally, the MgAg reflector (upper wiring) 507 with a thickness of 
0.1-0.3 micrometers was formed by the mask vacuum deposition, and the 
element was created. Thereby, the simple matrix organic EL display object of 
a direct viewing type was completed. 
[0044] 

[Effect of the Invention] Conventionally, configuration reproducibility was bad 
and organic EL display object of a full color display was realized by having 
made organic luminescent material presupposed that occurring patterning of 
the homogeneity of thickness cannot be performed into the material physical 
properties which can be formed with a high precision offset-printing method. 
Thereby, manufacture of the full color display object of a cheap and quality 
highly efficient big screen was attained. 

[0045] Moreover, when the viscosity of an organic luminescent material is 

100cp-60000cp, the repeatability of a printing configuration improves. 

Therefore, the color mixture of each color can be prevented. 

[0046] Moreover, by adding [ an organic luminescent material ] a solvent 70 

degrees C or more for the boiling point, can prevent dryness of an organic 

luminescent material, continuation printing is attained, and the configuration 

stability at the time of continuation printing improves further. 

[0047] Moreover, when the rheology property of an organic luminescent 

material shows thixotropy, the smooth nature (homogeneity of thickness) of a 

printing pattern is obtained, and the unevenness of luminescence decreases. 

[0048] Moreover, a cheap display object can be made with organic EL full color 
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display object of simple matrix structure. 

[0049] Moreover, by using the highly precise sheet offset press, the alignment 
precision of each color improves, color mixture can be prevented and the yield 
improves. 

[Brief Description of the Drawings] 

[Drawing l] It is the ** type view showing the cross section of the 
active-matrix type organic EL display object concerning the example 1 of this 
invention. 

[Drawing 2] It is the ** type view showing the cross section of the 
active-matrix type organic EL display object concerning the example 2 of this 
invention. 

[Drawing 3] It is the plan showing the organic coloring layer formed by the 
offset printing of this invention on TFT. 

[Drawing 41 It is the process cross section of the offset-printing method of this 
invention. 

[Drawing 51 It is the ** type view showing the cross section of the simple 
matrix type organic EL display object concerning the example 6 of this 
invention. 

[Description of Notations] 

101 Glass Substrate 

102 TFT 

103 Transparent Pixel Electrode 

104 Hole-Injection Layer 

105 Organic Luminous Layer (Red) 

106 Organic Luminous Layer (Green) 

107 Organic Luminous Layer (Blue) 

108 Reflector 

109 Signal Line 

110 Gate Line 
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201 Glass Substrate 

202 TFT 

203 Reflective Pixel Electrode 

204 Hole-Injection Layer 

205 Organic Luminous Layer (Red) 

206 Organic Luminous Layer (Green) 

207 Organic Luminous Layer (Blue) 

208 Transparent Electrode 

209 Signal Line 

210 Gate line 

301 Signal Line 

302 Gate line 

303 Pixel Electrode 

304 TFT 

305 Organic Luminous Layer (Red) 

306 Organic Luminous Layer (Green) 

307 Organic Luminous Layer (Blue) 

401 Printing Stage 

402 Intaglio Printing 

403 Ink Regurgitation Machine 

404 Ink **** 

405 Doctor Blade 

406 Blanc Drum 

407 Blanket 

408 Acceptance Ink 

409 The Direction of Blanc Body Rotation 

410 The Printing Stage Move Direction 

411 Printed Substrate 

412 Transition Ink 
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501 Glass Substrate 

502 Transparent Lower Wiring 

503 Black Stripe 

504 Organic Luminous Layer (Red) 

505 Organic Luminous Layer (Green) 

506 Organic Luminous Layer (Blue) 

507 Upper Wiring 

508 Hole-Injection Layer 
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[Drawing 4] 
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